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IN reoent syntheses with N-ohloroaminee we' have postulated amino 

radicals ae intermediates in the redos aystem: 

R,N-Cl + Y+ --, R2N' + MCl+ 

From the known analogy between N-ohloroamines and hydrcuylamine-C- 

eulfonio acid we have been induoed to investigate the reaotion of this 

acid in the presence of several organic aabetrata in order to verify the 

possible interaction: 

H2NOSO3H + Fe++ L *NH+ 
3 

+ SO-- + Fe+++ 
4 

Actually in the deocmpoeition of H2NW3H with FeC12 in the preaenoe of 

olefins such ae styrene,l-hexene and cyclohexene ve have obtained the 

aminochlorination of the olefin in 25-4s yield.Thie result is in 

accordance dth the attack of the amino radical to the double bond 

and the oxidation of the alkyl radioal by a ligand transfer proceser 

*NH+ + 
3 

NH;-+ 

+I’ 
NH3-C-C' + FeCl ++ + NH;+-Cl + Fe++ 

If the addition to styrene is carried out in methanolio solution 

with FeSL14,instead of FeC12,an aminoether is produoedrthis could be the 

result of an electron transfer oridntion of the benzylic radical: 
. 

C6H5-CH-C"2-NH2 + Fe 
+++ + 

v-k C6H5-CH-CH,-NH, + Fe 
++ 

C6H5-;H-CH2-NH2 + CH3dH .-+ C6H5-CH(CCH3)-CH,-NH, + H+ 

1679 



16ao No.22 

Phenylacetylene,alrsps ulth FeCl2,Hda the d-ohlorophenyl- 

aoetaIdehyde:thls aIdehyde oan arlae iron hydrolysis of the OOrrespOn- 

ding enemlnsc 

c6H5-ccl&LNE* + H*O -_3 c H -CEcl-CEO 
65 

+ P?x3 

and,sooordlngIy,lt Is also obtained frop lV-oblorosmlnes under the 

aame reaction oondltions. 

With the same reaotlng eystQa (E2NuSO,H and EW12 or PeSOa) aniaole 

glvoa ln JS$ yield a mixture of ortho and para anlaldlnen whereas dth 

toluene a mixture of ortho(37$),mete(21,5$) and para(41,5$) toluldlnes 

la obtained In 1% yleld.Toluene had been previously2 welnated by 

H,POSO,H and IrlC13 and the Isomer distribution rac3151$ ortho,l3$ meta 

and 36% para.The larger amount of metr lsamer obtalned by the redox 

system Is In l ooordanoe dth the loser eeleotlvity of a radloal attsoh, 

even though the radioal la a strongly eleotrophlllo one,aa the amino 

radiosI lon,*BB+.Under the same oondltlone dth FeSO 
3 4 

,metsAlmetoxy- 

bansene afforded a baslo produot,&@ of which waa determined 8a 

2,&dlmetoxyanlllne and 13% a8 au unoharaoterlzed smlne,probably 

2,6-dlmethoxyanlline.1111 these reaotlons were oarrled out at roan 

tqer8%Um (lO-30e) In 955 methanol and the isomer di8tribUtiOn 

determined by gaa-liquid ohromatography. 

Furthermore m have reinvestigated the NH20H/TiC13 redox systerm, 

already oonaldered as souroe of amino radloals 

PH20E.HC1 + Tl+++ - 'NH2 + TICl+++ + II20 

by other Authors3a'b'o ,who euooeeded In attaoklng arcmatloa suoh a6 

benzene and toluene,but obtained Instable basic produota,probably 

arising fm traneformationa,l.e.dimerlzatlon,of ueinooyolohexadlenyl 

radloaIa.In the ease of an aromatlo substratum such as anlsole the 

resulting oyolohexadlenyl radical Intermediate ehould have been,ln our 

oplnlon,more eaally oxidizable and,ln fact,* have obtained a mixture 

of ortho and para anleldinee ae the only baaio produot(yleld:1S$).The 

easier oxida'blllty of this oyolohaxadlenyl radioal could be explained 
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by an l lmotron t&for by Ti++++, rwulting in formation of . oation 

rtabiliaod by reaonanoa with the methoxy gfoup(tho same oation is inrol- 

ved in elootrophillo aubofiitutioma)~ + 
OCH 
I 3 

OCH 
I 3 

The rosotlon with BB2OH and TiC13 would ear analogouo to that of 

H2BC803H and ferrous salte,but the isamer diatrihtlon ilr quit. diffe- 

rent in the two oasea(6$ ortho,jT$ para with lpH2OE and345 ortho, 665 

para with H2HC803H ) end it in aleo different from that obtained ih the 

reaotion of B-ohloropiperidine on anisole4 (4% ortho and 9% para). 

The high eelootivity observed in this laet oane was attributed by ua 

to aterio influenoe,rhioh has nom been oonfixmed by reduction of B-oxy- 

piperidine mith !TiC13 I in presence of animole the ieamer distribution 

ia just the eemo obtained with B-ohloroplperidine (496 ortho and 96$para). 

This ieaer ratio doee not ohange even if the reaotion with HH2OE is 

oarried out in strong aoldio medium in rhioh a protonated emino radioal 

ohauld be preeent. 

In an attempt to aminate toluene with HB2OH in aqueous methanol me 

have added a F&l3 eolution to the reaotion mixture eimultaneoualy to 

the addition of TiC13 solution. This srpedlent proved sucoeoeful only 

partially rinoe FeC13 ie reduoed by TiCI faster than hydrorylemine, 

whioh on the other hand is not reduoed by ferrous salts under these 

reaotion oonditionr(lO-300C): the toluidines are in faot only the 4096 

of the basio product obtained in 14% yield. That is the ferrio salt 

would be proaent in too little concentration for the oomplete oxidation 

of the oyolohexadienyl radiOa: 
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iH 

+ l'o+++ _ 
a- 
\ i NH2 + F.++ + H+ 

and,the:refore,the 1ma.r dirtribution(36$ ortho,l8$ meto,46$ p84 

la of littl. 11lgPifl0~10. In ti@e oaae,aino. the 8tt8ok of the amino 

group on the uomstio ring ir not followed by a eole reaotion pathway. 

Furthar lnfomation are provided by the reduction of NR2OR with 

F&12 lu the. prearnoe of definerin boiling methanol we have obtainrd 

only the aminoohlorikation of the olefinio bond,even though in lower 

yields 1:10-l%) in oomparizon to the one8 with H2PoS03H.Lh10e again 

both rerotionm,dth NE$OH 6nd H2HOS03H,sem to be identioal,but their 

atmreoohemioal oourm shows an important differenoerin the case of 

ojrolohexono,m have l ep8rAted as benzoylderivativez the ois l-amino- - 

2-ohlorwyolohexane dth NH20H,8nd the corresponding m isaner 

with H2N0903&Both benaoylderivatives were already known5(c&r 

m.p.153-4O and transrrn.p.161-20) and show notably different IR 

spectra.Aotually the IR spectra of the raw benzoylderivatives show 

ttit the ois is the prevalent isomer with NE2uH and the trans with - 
H2BCS03H,although they are always aooompanied by smaller amount 

(not yet exactly determined) of the other leomer.In gas-liquid 

ohromatography arteneive decomposition of aminoobloroderiwtlvee 

ooourz.T!xe tranz 1-amin+2-chlorocyclohexene is the prevalent isomer 

obtained also by reduction of l-azido-2-chlorooyolohexane,arising from 

cyoloherone by 8 process showing the features of a radioal 6 
addition t 

p-p + d3--+ S3-+-+* FeCl++ 
& N3-+Cl 

In our opinion,also with the NR2CR/TiC13redox system in the presence 

of olefins aminoohlorination should ooour,to some ertent,einoe, 

aooording to cur result.8 with N-abloroaminez and TiCl 
3 
,there is acme 

evidenoe of an interaotlon like the following: 

R* + TiCl+++--> R-Cl + Ti+++ 
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katuslly aith ayalahexena we have found that tha uinaahlaraderivatire 

ia alwaya present tq:ether with the other aampoundm(ayolahexylamiae and 

2,2’ diaminobioyalohoqle) already described by the Authors 3b,a who pro- 

viouelp investigated thin redox mystem. Also In thin o&me the l-amino- 

2-ohloraoyoloherano io mostly in the ois form. - 
Clearly BH2a and H2110SOf take put to the olefin ohloroaminatlon 

and mination of aromatloo kq meam of different reacting epeaiee.On the 

other hand both redax system show oharaoteristio feature6 of radioal 

sourooa,lihe initiation of viwlpolymerisatian' and exalusive formation 

of eminoohloroderivatives with olefine in aqueos methanolio medium,that 

is against an alternative eleotrophilio addition.fhe prevalenoe of the 

016 isomer with lE12@ m&en ue think of a ooordinsted addition of amino - 
group and ahloro atom to the double bond,but, owing to the incomplete 

stereospeoifioity and the initiation of vinylpolymerieation, the aoordina- 

ted addition should be,to some extent, in equilibrium with an actual 

radioal addition. 

Eerearohes are in progress to aohieve further information. about 

these seemingly very similar souroee of emination,sinoe the present results 

oannot be understood on the &round of a simple formulation of an amino 

radioal in both redm nyeteme. 
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uuggeotiona and dlaousaiona. 
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